Human neutrophil polymorphonuclear leukocytes (PMN) were studied to determine the influence of cellular locomotion upon the redistribution and capping of concanavalin A (Con A) . Con A was detected by fluorescence (using Con A conjugated to fluorescein isothiocyanate [Con A-FITC]), or on shadow-cast replicas (using Busycon canaliculatum hemocyanin as a marker for Con A) . After labeling with Con A 100 µg/ml at 4°C and warming to 37°C, locomotion occurred, and the Con A quickly aggregated into a cap at the trailing end of the cell . Thus, capping on PMN is a temperature-and energy-dependent process that proceeds independently of cellular locomotion, provided a colchicine-sensitive system is intact and the ligand is capable of cross linking receptors . On the other hand, if the cell does move, it appears that ligands may be swept into a cap at the tail whether cross-linking occurs or not .
INTRODUCTION
Murine splenic lymphocytes exposed to antibody (2, 3) . On warming to 37°C, the anti-Ig-Ig comagainst immunoglobulin (Ig) at 4°C show binding plexes quickly aggregate into a "cap" over one of the antibody to surface Ig molecules in the form pole of the cell (2) (3) (4) . This phenomenon has been of a continuous network over the cell membrane explained by (a) cross-linking of Ig by anti-Ig to form patches, followed by (b) sweeping of patches into a single aggregate (5) . Both stages are temperature-dependent, but only the latter is energydependent (5) . The patching can be attributed to cross-linking by the bivalent ligand (5) . On the other hand, the mechanisms involved in the next stage, the formation of the cap, are not clear . It has been proposed that the cross-linking somehow triggers an active membrane movement that sweeps the complexes towards a localized region of the cell surface (5) . Because cytochalasin B was reported to inhibit cap formation (4) , it was suggested that the mechanism involved is the same as that responsible for membrane flow during cell locomotion (6) . However, Unanue et al . observed no clear inhibition of capping in the presence of cytochalasin B (5) .
In this report, we have studied human neutrophil polymorphonuclear leukocytes (PMN) to determine the influence of cellular locomotion, and factors affecting it, on the redistribution and capping of concanavalin A (Con A) binding sites (CABS) . PMN were selected because they move rapidly on a glass surface and can be induced to crawl directionally towards a chemotactic target . The lectin Con A was used because it binds to PMN (7) ; it can be detected by fluorescence microscopy (8) or on shadow-cast surface replicas using a hemocyanin marker (7) ; and preliminary experiments showed that it caps rapidly on PMN under suitable conditions . In brief, we have found that capping of Con A on PMN is a temperatureand energy-dependent process, and that cellular locomotion is not required for formation of the cap, although it may affect its final site . In addition, experiments using cytochalasin B and colchicine yielded results of relevance to theories (9-13) of surface receptor mobility and receptorcytoplasmic interactions .
MATERIALS AND METHODS

Isolation of PMN
Human PMN were isolated by a modification of the method of Harris (14) . Several drops of blood from a pricked finger were placed on a glass cover slip and incubated in a moist atmosphere at 37°C for 30-40 min . The blood clot and free erythrocytes were then vigorously rinsed from the cover slip using Hanks' balanced salt solution (BSS) (Microbiological Associates, Inc ., Bethesda, Md .), pH 7 .4, at room temperature (21 °C (8) . Unless otherwise specified, PMN were exposed to the Con A-FITC 100 µg/ml at 4°C or 37°C for 10 min, after which the cover slip was rinsed thoroughly in BSS at the same temperature and then inverted on to a drop of BSS plus 10% fetal calf serum (FCS) on a glass slide, forming a chamber that was then seated around the edge with melted paraffin wax . In some instances, a small clump of Staphylococcus epidermidis (from cultures kindly provided by Dr . L . H . Geronimus . Beth Israel Hospital, Boston, Mass .) was placed on the slide to act as a chemotactic target for the PMN . Some experiments utilized a Dvorak-Stotler controlled environment culture system (Nicholson Precision Instruments, Inc ., Bethesda, Md .) in which PMN could be observed continuously before, during, and after perfusion of Con A into the chamber . The cells were examined with a Zeiss microscope (Carl Zeiss, Inc ., New York, N .Y .) at 37°C using visible light for phase-contrast or dark-field studies, or ultraviolet light for fluorescence with either an FITC primary filter (Optisk Laboratorium, Lyngby, Denmark) and Zeiss barrier filter 50, or Zeiss excitor filter I and barrier filters 44 and 53 . Photographs were taken (using the latter combination of filters for fluorescence) on Kodak Tri-X Pan film, ASA 400 (Eastman Kodak Co ., Rochester, N .Y .).
To determine the inherent distribution of CABS, PMN were fixed in 1% paraformaldehyde (Matheson, Coleman and Bell, Division of Matheson Co ., Inc ., Norwood, Ohio) in BSS at either 4°C or 37°C for 10 min before rinsing in BSS and labeling with Con A-FITC 100 ,ug/ml at room temperature for 10 min .
Electron Microscopy
As suggested by the work of Smith and Revel (7), we used hemocyanin from the marine whelk Busycon canaliculatum, prepared as described by Karnovsky et al . (3) , to determine the distribution of Con A on cells at the ultrastructural level . The hemocyanin binds to Con A molecules and can be readily identified on shadowcast surface replicas (7) or in thin sections (3) . PMN were exposed to Con A 100 µg/ml in BSS at 4°C or 37°C for 10 min, rinsed serially three times in BSS, treated with hemocyanin 500 µg/ml at 4°C or 37°C for 10 min, again rinsed serially in BSS at the same temperature, and then, either immediately or after incubation at 37°C for min in BSS plus 10% FCS, fixed in 1 % glutaraldehyde in cacodylate buffer, pH 7 .4, at room temperature for 10 min . After postfixation for 10 min in 1% aqueous OsO,, the preparations were dehydrated and either used to make replicas (15) , or embedded in Epon 812 for thin sectioning and staining with uranyl acetate and lead citrate . Replicas and sections were mounted on grids and examined in an AEI-80l (AEI Scientific Apparatus, Ltd . Essex, England) or Philips EM200 (Philips Electronic Industries, Mount Vernon, N .Y .) electron microscope .
Drugs and Other Reagents
These included : cytochalasin B (I .C .I . Research Laboratories, Cheshire, England) made up as a I mg/ml solution in dimethyl sulfoxide (DMSO) (Fisher Scientific Co ., Medford, Mass .) and diluted to a final concentration of 5 µg/ml in BSS ; colchicine (Sigma Chemical Co ., St . Louis, Mo .) I x 10-M in BSS ; iodoacetamide (Sigma) 5 x 10 -3 M in BSS; sodium cyanide (Fisher) 1 x 10 -3 M in BSS . Unless otherwise specified, PMN were treated with the drug for 10 min at room temperature and then 10 min at 4°C before adding Con A at 4°C, or for 15 min at room temperature before adding Con A at 37°C . After washing in BSS containing the drug, the cells were incubated and observed in the presence of the drug at 37°C .
Reversal of lectin binding was tested at various stages after labeling with Con A by incubating the cover slips in methyl a-D-mannopyranoside (Pfanstiehl Laboratories, Inc ., Waukegan, Ill .) 0.5 M in BSS for 30 min at room temperature .
PMN were also exposed to FITC alone, 100 µg/ml, for 10 min at 4°C, then rinsed, and set up in a slide-cover slip preparation as already described . FITC labeling was also assessed after exposing cells to trypsin (Grand Island Biological Co ., Grand Island, N .Y .) 0 .05% in Puck's saline A at 37°C for 30 min . Rabbit antibody against FITC was a gift of Drs . A . Abbas and E . R . Unanue ; it was used in a concentration of l mg of Ig/ml of BSS .
RESULTS
The results are summarized in Table I . Redistribution of Con A after .
Binding at 4°C
FLUORESCENCE : PMN labeled with Con A-FITC 100 µg/ml at 4°C for 10 min showed diffuse fluorescence when examined at 4°C . Within 5 min after warming to 37°C, approximately 95% of the cells showed aggregation of label into a cap . This was in the form of a single, small, brightly fluorescent button, or "tail cap", at the trailing end of the cell . The rest of the cell showed no detectable label . After 20-30 min at 37°C, the fluorescence became progressively more granular and dispersed within the cell, presumably as the label was internalized . By 60-90 min, many cells developed a discrete ring of fluorescence around the nucleus .
PMN fixed in paraformaldehyde at 4°C before labeling with Con A-FITC at room temperature showed diffuse fluorescence . SURFACE REPLICAS : PMN exposed to Con A/hemocyanin at 4°C showed Con A-linked hemocyanin molecules scattered randomly all over the surface (Fig . 1 ) . (It should be noted that Con A, and thus hemocyanin, also became attached to the surface of the glass cover slip, as described by Smith and Revel [7] . The reason for this is not clear, but in any case it remained randomly dispersed whatever the conditions of incubation .) After warming to 37°C for 10 min, the cell-bound hemocyanin molecules were found in a single, closely packed aggregate close to one end of the cell, in a region characterized by multiple, long cytoplasmic processes fanning outwards over the glass (Fig . 2) . Folding of the surface membrane was noted at the site of the hemocyanin aggregate ( Fig . 2) . After I h at 37°C, no label was detectable on the surface .
THIN SECTIONS : Sections of PMN labeled and fixed at 4°C showed hemocyanin molecules randomly dispersed over the surface . Examination of cells warmed to 37°C for 10 min confirmed the aggregation of hemocyanin into a cap . In this region, the surface showed infolding and some internalization of label into cytoplasmic vesicles .
REVERSAL OF BINDING : Virtually complete removal of fluorescence occurred when cells were treated with methyl a-D-mannopyranoside immediately after labeling at 4°C . On the other hand, only partial stripping was achieved when treatment was commenced after 10 min at 37°C (i .e ., after capping had occurred), indicating either that a closely cross-linked aggregate of Con A molecules cannot be readily dislodged from the surface by mannopyranoside, or that significant internalization had already taken place . CHEMOTACTIC MOVEMENT : To prove that Con A is swept to the tail of moving cells, PMN labeled with Con A-FITC at 4°C were incubated at 37°C in the presence of a clump of Staphylococcus epidermidis . Cells quickly developed fluorescent buttons at their trailing ends, as they crawled towards the bacterial target (Fig . 3) .
EFFECTS OF IMMOBILIZATION : PMN were completely immobilized by treatment with cytochalasin B 5 µg/ml . This was confirmed by continuous monitoring of cell shape and position at 37°C, using phase-contrast microscopy, or long exposures of a single photographic frame to darkfield images of the cells, according to the technique of Harris (14) . At 4°C, such cells showed diffuse Surface replica of PMN labeled with Con A and hemocyanin at 4°C, and fixed at 4°C . Hemocyanin molecules (arrows) are randomly scattered over the cell surface . The scale marker in this and subsequent electron micrographs equals I µm . x 9,500 .
Con A-FITC fluorescence (and a random distribution of hemocyanin molecules on surface replicas) . On warming to 37°C, Con A-FITC quickly (within 5 min) formed a single mass over the central region of the cells, giving an appearance like a fried egg (Fig . 4) . After 30 min, this "central cap" fluorescence became progressively more granular, as label was internalized . Surface replicas showed that after warming to 37°C the cells developed an aggregate of hemocyanin molecules over the central region within 2 min . Folding of the surface membrane was prominent in this area, and the label quickly disappeared from the surface . By 10 min, only small clusters of hemocyanin could be found . Examination of thin sections confirmed the formation of a central cap, the prominent membrane folding, and the rapid internalization of hemocyanin into cytoplasmic vesicles . PMN exposed to DMSO 0 .5%, the vehicle for the cytochalasin B, showed no differences from control cells .
Immobilization of PMN was achieved without drugs by incubating the cells in serum-free BSS at 354 THE JOURNAL OF CELL BIOLOGY . VOLUME 62, 1974 18°C . After 10 min, 40% of the cells showed a central cap of fluorescence (like that found with cytochalasin B), 40% showed a cap towards the side of the cell (perhaps indicating that immobilization was incomplete), and 20% showed irregular patchy label . Replicas and thin sections demonstrated that these central caps consisted of a surface aggregate of hemocyanin molecules (Fig .  5 ) . Internalization of label was much slower than usual, and there was little or no sign of surface membrane infolding .
COMPARISON WITH FITC REDISTRIBU-TION : PMN treated with FITC 100 µg/ml at 4°C showed diffuse fluorescence when examined at 4°C (Fig . 6 ) . Such labeling did not occur after cells had been treated with trypsin, indicating that the FITC was binding predominantly to surface components . Within 5 min after warming to 37°C in BSS plus 10% FCS, approximately 95% of the cells showed brightly fluorescent tail caps (Fig . 6) , although a small amount of label persisted over the cell body . The position of the fluorescent button at the tail of the cell remained constant in FIGURE 2 Surface replica of PMN labeled with Con A and hemocyanin at 4°C, and fixed after 10 min at 37°C . Fig . 2 a, overview of cell crawling towards bottom of page, showing aggregate of hemocyanin at the tail, forming a "cap" (arrow) . Fig . 2 moving cells, even after a pause or change in direction . After 20-30 min, the tail caps were commonly shed from cells and were found lying free .
If PMN were immobilized (with cytochalasin B, or in serum-free medium at 18°C), virtually no FITC tail caps were found ; the cells showed persistently diffuse label . Treatment of such cells with rabbit antibody against FITC led to the formation of central caps (similar to those seen with Con A) due to cross-linking of the surfacebound FITC molecules .
Redistribution of Con A after
Binding at 37°C FLUORESCENCE : PMN exposed to Con A-FITC 100 sg/ml at 37°C for 10 min became labeled much more heavily than after exposure to 3 5 6 THE JOURNAL OF CELL BIOLOGY -VOLUME 62, 1974 the ligand at 4°C . Capping to the side of the cell was seen in only 5-10% of such PMN . Most cells showed irregular, blotchy fluorescence that slowly (over 10-15 min) coalesced into a poorly formed central cap, followed in the next 10-15 min by the development of a discrete perinuclear ring (Fig . 7) . This ring persisted unchanged for as long as the cells were observed (at least 2 h) . PMN fixed in paraformaldehyde at 37°C before labeling with Con A-FITC at room temperature showed diffuse fluorescence .
SURFACE REPLICAS : PMN exposed to Con A/hemocyanin at 37°C and examined immediately showed hemocyanin molecules aggregated into patches on the cell surface, mainly over or near the central region . Irregularity and folding of the surface were prominent in many areas . After 10 min at 37°C, the patches were aggregated into FIGURE 4 Fluorescence micrograph of "central" Con A-FITC caps on PMN after labeling at 4°C and warming to 37°C in the presence of cytochalasin B . The outer margin of each cell can be discerned as a faintly fluorescent ring . x 400 . FIGURE 5 Surface replica of PMN labeled with Con A and hemocyanin at 4°C and then kept immobilized in serum-free medium at 18°C for 10 min . 1-hemocyanin molecules have been cleared from the periphery to form a cap over the central region of the cell . x 6,000 . an irregular central cap . At 1 h, the cells were clear of surface label (Fig . 8) , apart from occasional small clusters of hemocyanin in the central region .
THIN SECTIONS : Sections of PMN fixed immediately after labeling with Con A/hemocyanin at 37°C revealed surface binding and some internalization of hemocyanin into cytoplasmic vesicles. By 10 min, internalization was more apparent . At 1 h, the hemocyanin was found in vesicles adjacent to the nucleus, presumably giving rise to the perinuclear ring .
REVERSAL OF BINDING : TreatmentofPMN with mannopyranoside immediately after exposure to Con A-FITC at 37°C removed much of the fluorescence . On the other hand, when treatment with mannopyranoside was commenced after 30 min at 37°C, the established perinuclear ring was not affected .
CELL MOBILITY : PMN treated with Con A-FITC 100 µg/m1 at 37°C soon became immobilized . This was demonstrated by continuous observation and serial photography of cells in a DvorakStotler perfusion chamber : within 5 min of exposure to the Con A-FITC, locomotion ceased and the cells became progressively more spread out 358 THE JOURNAL OF CELL BIOLOGY . VOLUME 62, 1974 against the glass . Such immobilization persisted in most cells after rinsing away the Con A-FITC and incubation in BSS plus 10% FCS . No chemotactic polarization towards a clump of bacteria was observed in cells with a perinuclear ring ; on the other hand, the few cells (5-10%) with a cap showed the usual polarization that was seen in cells labeled at 4°C .
Factors influencing
Con A Redistribution DOSE OF CON A : As also shown by others (13, 16) , more Con A was obviously bound to cells at 37°C than at 4°C . We therefore incubated PMN in a lower concentration of Con A-FITC, 10 ,ug/m1, at 37°C for 10 min . Over 90% of such cells quickly developed a cap at the tail .
METABOLIC INHIBITORS : In the presence of iodoacetamide 5 x 10 -3 M or sodium cyanide I x 10 -3 M, cell locomotion and capping were inhibited . After labeling with Con A-FITC at 4°C, 80% of iodoacetamide-treated and 60% of cyanidetreated PMN showed persistently dispersed fluoresence at 37°C, while the remainder developed poorly formed caps, either centrally or to the side of the cell . Surface replicas showed clustering of hemocyanin into multiple patchy aggregates, leaving bare intervening areas of membrane, but no clear capping into a single aggregate . After labeling with Con A-FITC at 37°C, both drugs caused complete inhibition of central capping and perinuclear ring formation ; fluorescence remained dispersed over the cell surface .
CYTOCHALASIN B AND COLCHICINE : Treatment with cytochalasin B 5 µg/ml, as already mentioned, caused immobilization of PMN and the quick formation of central caps after labeling with Con A at 4°C . Similar central caps formed quickly on cytochalasin-treated PMN labeled with Con A at 37°C; no perinuclear rings developed, even after 2 h . Surface replicas of cytochalasin-treated PMN revealed that, whereas cells labeled at 4°C quickly internalized the hemocyanin molecules, labeling at 37°C resulted in the formation of a central plaque of densely packed hemocyanin that persisted unchanged for at least I h (Fig . 9) .
Colchicine I x 10' M produced no detectable inhibition of movement or chemotactic polarization of PMN towards bacteria, and had no effect on normal tail cap formation . Approximately 95% of cells showed a cap at the tail after labeling with Con A at 4°C and warming to 37°C . PMN exposed to Con A at 37°C in the presence of colchicine developed tail caps in 30-40% of cells, the rest forming the usual slow central caps followed by perinuclear rings . Cells with tail caps showed chemotactic polarization and signs of movement towards bacteria, but those with perinuclear rings did not .
The effect of combined exposure to cytochalasin B and colchicine was then examined . Whether PMN were labeled with Con A-FITC at 4°C or at 37°C, simultaneous treatment with these drugs resulted in patchy, dispersed, blotchy label all over the cell . This pattern of fluorescence persisted unchanged for at least I h . No caps or perinuclear rings were observed at any stage . Surface replicas at 10 min after labeling at 37°C showed dispersed clusters of hemocyanin molecules (Fig . 10) . At I h, replicas showed that most of the hemocyanin had been cleared from the cell surface . Incubation of cytochalasin-colchicine-treated PMN in man- FIGURE 8 Surface replica of PMN I h after labeling with Con A and hemocyanin at 37°C . Hemocyanin has been cleared from the cell surface . x 5,500.
nopyranoside immediately after labeling with Con A-FITC at 37°C resulted in striking loss of fluorescence . On the other hand, there was no significant stripping of fluorescence from cells exposed to mannopyranoside 30 min after labeling .
Similar inhibition of capping was noted when colchicine-treated cells were immobilized in serum-free medium at 18°C .
PRIOR COOLING : Exposure to low temperatures can, like colchicine (17) (18) (19) , cause dissociation of microtubules (18) . We therefore examined the effects of prior cooling (4°C for 30 min before labeling) of the cells on the subsequent redistribution of Con A . Such treatment did not significantly affect the formation of tail caps after labeling at 4°C . On the other hand, after labeling at 37°C, capping was observed at the tails of 40-50% of cells ; the remainder showed the usual slow central caps progressing to perinuclear rings . Cells with tail caps showed polarization towards a chemotactic target . We next studied the combined effects of cytochalasin B and prior cooling . This resulted in 360 THE JOURNAL OF CELL BIOLOGY . VOLUME 62, 1974 dispersed, patchy fluorescence (similar to that seen with cytochalasin B plus colchicine) in 80% of cells labeled at 4°C and in 60% of cells labeled at 37°C . The rest showed poorly formed central caps .
DISCUSSION
The claim (4) that cytochalasin B inhibits capping on lymphocytes (disputed recently by others [5] ) led to the concept that capping was due to a form of membrane flow associated with cell movement (6) . Our present data indicate that cell movement is not essential for capping of Con A on PMN . The same conclusion has recently been reached for capping of anti-Ig on lymphocytes by de Petris and Raff (20) , and by Unanue et al . (21) . In our experiments, PMN immobilized with cytochalasin B or by incubation in serum-free medium at 18°C rapidly formed caps of Con A over the central region of the cell . On the other hand, although not required for its formation, cellular locomotion could clearly affect the position of the cap . Thus in a moving cell the cap is rapidly swept to the tail . This was most dramatically demonstrated by direct observation of PMN crawling chemotactically towards a clump of bacteria . It was of interest that similar tail caps formed when PMN were allowed to crawl after surface labeling with FITC, a monovalent ligand . This phenomenon, like the dragging of the Con A cap to the tail, probably reflects a passive backward flow, or lagging, of certain surface components as the cell migrates actively across the glass . If, however, such FITC-labeled cells were immobilized, the formation of tail caps was inhibited and the FITC remained dispersed over the cell surface . That FITC fails to form a cap under such circumstances probably relates to an inability to cross link receptor sites, presumably amino acid residues (22) . Accordingly, FITC would be unable to trigger the membrane movement postulated to occur when a multivalent ligand binds to the cell surface (5) . Alternatively, if membrane movements are occurring continuously even when locomotion is impaired, a monovalent ligand would show continual redistribution which would be undetectable by our methods, whereas a cross-linking ligand would form a cap due to sweeping of patches into close proximity with the formation of further cross-linkages into a single lattice . The importance of cross-linking in the formation of a cap on immobilized cells was confirmed by our observation that central FITC capping was provoked by treatment with bivalent antiFITC antibody .
Edelman and coworkers (13, 23, 24) have recently reported that lymphocytes exposed to Con A 100 µg/ml at 37°C did not show capping of anti-Ig-Ig complexes or Con A-CABS complexes . In contrast, we found that Con A bound to PMN under such conditions slowly formed a central cap and became internalized to form a ring around the nucleus . This discrepancy might be explained by differing geometries in the two systems . First, Con A may not bind to all CABS on the PMN because receptors on the glass-attached surface of the cell FIGURE 10 Surface replica of PMN labeled with Con A and hemocyanin at 37°C in the presence of cytochalasin B plus colchicine . Hemocyanin molecules remain in clusters all over the cell surface, including peripheral areas . The arrow indicates the edge of the cell ; in this preparation, the glass is heavily labeled (asterisk) . x 20,000 .
are sheltered from contact with ligand molecules . Secondly, the flattening of PMN against the glass may involve or impose an orientation of cytoplasmic components (25) unlike that in a free-floating lymphocyte, possibly resulting in a coordinated centripetal flow of membrane elements on the exposed surface .
Edelman et al . (13) also found that colchicine caused a partial reversal of the receptor-immobilizing effect of Con A, thus allowing capping to occur . They proposed that cytoplasmic assemblies, probably consisting of microtubules, are involved in a two-way interaction with surface receptors . According to this concept, which is an extension of an idea propounded by Berlin et al . (9) (10) (11) (12) , Con A would exert a restricting influence upon the mobility of receptors due to some form of interaction with microtubular protein which was reversible by colchicine . Our data with PMN suggest an alternative explanation for this colchicine-induced release of capping . Because cellular locomotion is much 362 THE JOURNAL OF CELL BIOLOGY • VOLUME 62, 1974 more readily and accurately assessed in PMN than in lymphocytes, we were able to make the observation that colchicine (or prior cooling) also protected the cell from a motility-inhibiting effect of Con A (presumably through an effect on microtubules . The capping in this situation may therefore be due to the backward flow of ligand-receptor complexes occurring during cell movement . This concept is reinforced by the fact that capping is prevented when such colchicinetreated PMN are immobilized with cytochalasin B or by incubation in serum-free medium at 18°C .
As shown here for PMN, Con A has been found to inhibit the movement of tumor cells in vitro (26) . In addition, the effect of colchicine in protecting PMN from such Con A-induced immobilization has a counterpart in the observation by Pick and Abrahamer (27) that colchicine enhances macrophage migration and abrogates the action of macrophage migration inhibitory factor . Colchicine has also been shown to inhibit Con A-induced Label Con A 100 µg/ml at 4°C
(then warmed to 37°C)
Con A 100µg/ml at 37°C agglutination of PMN or transformed cells (9, 11) and to abolish the selective exclusion of transport sites from internalized membrane during phagocytosis (10) . Edidin and Weiss (28) reported that Colcemid inhibits antibody-induced capping of histocompatibility-2 antigens on cultured mouse fibroblasts . This contrasts with recent work by Ukena et al . (29) in which, using the surface replica technique, it was shown that colchicine enhances capping of Con A on simian virus 40-transformed 3T3 cultured mouse fibroblasts .
In conclusion, we propose that the redistribution of ligands on cell surfaces occurs in two stages : (a) patching: this depends upon the cross-linking capacity of the ligand ; it is metabolically independent 
